The way to a man's heart is through his stomach  peanuts in the pericardium! A rare case of traumatic gastropericardial fistula
Introduction
Pneumopericardium can occur as a direct complication of any local pericardial inflammatory or neoplastic condition. In clinical practice the most common cause is iatrogenic, either following cardiothoracic surgery or pericardiocentesis. 1 Other reported aetiologies include penetrating chest trauma, [2] [3] [4] [5] [6] blunt chest trauma, [7] [8] [9] [10] barotrauma from mechanical ventilation, especially in neonates, 11 infection from gas-forming organisms 12 and abnormal communication between an air-containing structure and the pericardial sac, e.g. bronchopleural-pericardial fistula. 1 Gastropericardial fistula is an abnormal communication between stomach and pericardial cavity and the stomach is usually intrathoracic, either as hiatus or diaphragmatic hernia, or after oesophagectomy with gastric pull-up. However, transdiaphragmatic perforation of a gastric carcinoma or an ulcer into the pericardial sac, particularly in Zollinger-Ellison Syndrome, may occur with an intraabdominal stomach. [13] [14] [15] [16] We report a rare case of traumatic gastropericardial fistula with an intraabdominal stomach and gastric contents identified in the pericardial cavity.
Case
A 19-year-old Hispanic man was brought in to the emergency department with multiple stab wounds. The wounds were over the occiput, right chest, and upper and right flank of abdomen.
On arrival the patient was cooperative, alert and oriented to time and place, though moaning in pain complaining of mostly chest and abdominal pain. His vitals on arrival were: blood pressure of 94/51 mmHg; pulse of 70 beat/ minute; respiratory rate of 22 breath/minute and pulse oximetry of 99%. On examination, there was a large haematoma and a 3 cm long bleeding laceration on the right occipital scalp. Breath sounds were slightly diminished on the right side. The abdominal examination revealed no significant tenderness, guarding or rebound tenderness. Chest X-ray revealed slightly increased opacification of the right lung and no obvious pneumothorax or abnormal heart size. Preliminary FAST (Focused abdominal sonography for trauma) examination was essentially negative. A right chest tube was introduced under aseptic conditions with approximately 700 ml of blood output. A provisional diagnosis of possible liver laceration or small intestinal injury was made, in addition to right haemopneumothorax. Since he was haemodynamically stable with appropriate response to volume resuscitation, he was sent for intravenous contrast computed tomography of the thorax, abdomen and pelvis. The study revealed fracture of the right 7th rib, moderate right haemothorax, small right apical pneumothorax, moderate pneumopericardium (see Figure 1) , and a small collection of free air in the left and middle upper abdomen. No obvious abdominal visceral injury was noted.
A laparotomy was performed. Gastric contents were noted in the peritoneal cavity, and two stomach lacerations respectively on the anterior surface and along the lesser curvature were identified. An additional penetrating injury to the left side of the pericardium was noted. A pericardial window was made and air and several peanuts were found in the pericardial sac. The gastric lacerations were repaired. Further exploration revealed no other abdominal injuries. The patient was transferred to the surgical intensive care unit in a stable condition. Follow up investigations included an oesophagogram and colour doppler echocardiogram. The oesophagus was noted to be of normal caliber and showed no evidence of perforation. The left ventricular chamber size was normal. The global estimated ejection fraction was 60-65%. A trivial pericardial effusion was visualised.
The patient was successfully extubated on postoperative day two and transferred to the surgery floor. His chest tube along with his nasogastric tube and central line were removed and diet advanced to clears and subsequently advanced. The patient was discharged on postoperative day five in good conditions.
Discussion
Pneumopericardium characteristically presents with tachycardia, chest pain or discomfort and dyspnoea. Clinical signs that may be often impossible or at times impractical to elicit in the resuscitation room environment include faint heart sounds and precordial resonance on percussion. If pericardial fluid is concurrently present, a cardiac murmur known as the 'millwheel murmur' or 'bruit de moulin', first described in the 19th century by the French clinician Bricheteau, may be present. This is thought to represent the heart 'splashing' within the air and fluid-filled pericardial cavity. Electrocardiogram is non-specific and often normal, but may demonstrate ST segment elevation. 1 Pneumopericardium appears on a chest X-ray as a fine rim of air outlining both the left and right cardiac borders, when completely surrounding the heart, is referred to as the 'halo sign'. 13 The air is always contained superiorly at the level of the aorta and pulmonary arteries. This is in contrast to pneumomediastinum, in which multiple thin streaks of air extend into the superior mediastinum and neck rather than surrounding the heart. 13 Air is more compressible than blood. Therefore a large volume of air may be present within the pericardial sac without compromising cardiac function. It is thought that when the intrapericardial pressure surpasses 26.5 cm water an effectual cardiac tamponade will occur. If air continues to enter the pericardial sac then a state of tension pneumopericardium will develop. This progression may be seen on serial radiographs as an expanding pericardial outline with a decrease in cardiac diameter, sometimes referred to as the 'small heart sign'. 14, 15 Cases of tension pneumopericardium have been reported after penetrating and blunt chest trauma, and rarely after adjacent pulmonary infection. 1 Gastropericardial communication tracts present classically with referred pain to the left shoulder, probably due to diaphragmatic irritation or pericardial irritation secondary to pneumopericardium or hydropneumopericardium. 13 ECG in these cases may show changes of pericarditis or cardiac tamponade. 17 Plain chest radiography will show air or an air fluid level in the pericardial cavity and contrast radiography may visualise the gastropericardial fistula. Contrast tomography is helpful if the cause is not evident in contrast radiography. 13 Upper gastrointestinal endoscopy may be helpful in establishing the diagnosis but should be done with caution as air insufflation may exacerbate the cardiac tamponade. 18 Management of pneumopericardium depends on the individual clinical situation. A small pneumopericardium, in the absence of altered cardiac function, can be managed conservatively. However, if the pneumopericardium is expanding, producing a tension effect with a corresponding deterioration of clinical condition, the tension must be released. Needle pericardiocenteisis, using the subxyphoid approach, is the simplest first-line option in the resuscitation room. A pericardial drain may be left in place to prevent any recurrence. Formal thoracotomy and pericardiotomy may also be required to correct the primary cause.
Successful outcome of a gastropericardial communication depends on early and definitive management. Surgery is the definite treatment as patients rarely survive with conservative management. Emergency management includes early detection of cardiac tamponade and pericardial decompression. Definitive management includes resection of the fistula, repair of the diaphragmatic defect and correction of the primary pathology of the stomach. Adequate exposure and effective repair of the diaphragmatic defect may require splenectomy. 13, 15, 17, 19 The overall mortality of this disease is often as high as 85%.
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Conclusion
Traumatic gastropericardial communication is a rare and uniformly fatal condition without treatment. A favourable outcome depends on a high index of suspicion, early diagnosis and prompt surgical intervention.
